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Abstract:  In Australia, as well as many other countries, post consumer recycling is used 
in an attempt to combat excessive waste and conserve resources. Much of the success of 
such recycling programs depends on the everyday consumer sorting their wastes and 
deciding whether to send a used packaging item to landfill, a recycling facility, or to a 
composting facility (when available). With the increasing complexity of common 
packaging systems, the task of identifying recyclable materials and determining how they 
should be sorted for recovery has become progressively more complicated for 
individuals. While there is a range of methods used to communicate necessary 
information to consumers, targeted labelling is a viable option that can successfully 
specify what action consumers need to take to ensure the packaging component ends up 
in the correct recovery stream.  
By means of surveys and face-to-face interviews with consumers from three 
demographically different areas, this paper examines the extent to which consumers 
understand recycling information on packaging labels and the actions that result from 
this understanding. The research shows that consumers’ understanding of common 
household packaging, materials, and labelling is often very poor. Many people have the 
best of intentions, but their sorting behaviour is often incorrect, sending recyclable 
materials to be buried in landfill and unrecyclable items to recycling facilities, adding 
unnecessary costs to both systems. The confusion surrounding current labelling and 
recycling schemes can be attributed to incorrect labelling and system complexity 
combined with a lack of consumer understanding and care.  
 
 
*This paper is also being presented at the 24th IAPRI Symposium, Clemson, SC, USA, 
17-20 May 2009.
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Introduction 
With the plethora of labelling schemes that currently exist and continue to be introduced, packages are 
becoming more saturated with labels and logos that aim to inform, direct, or influence consumers’ 
buying decisions. In terms of environmental labels, from the classic mobius loop (Figure 1) to the new 
British Retail Consortium’s recycling labels (Figure 2), do consumers actually know what 
environmental labels on packages are attempting to say? 
In an increasingly complex post-consumer waste management system, it is becoming ever more 
difficult for the average Australian consumer to know what to do with all the waste they and their 
households are generating. In terms of packaging waste, after a purchase has been made and reusing is 
not a viable option, recycling has proven to be the most environmentally friendly way of recovering 
resources (Grant et al., 2001; WRAP, 2006). 
In Australia, the National Packaging Covenant (NPC) is a voluntary agreement to reduce the 
environmental impacts of consumer packaging. It is based on the principle of shared responsibility, 
through product stewardship, where the responsibility for packaging lies with key stakeholders in the 
packaging supply-chain as well as all levels of Australian government (NPC, 2007). A key objective 
of the covenant is to increase recycling rates - more specifically, to see an increase from 48% (in 
2003) to 65% by 2010 (NPCC, 2007). 
Internationally, studies have proven that recycling offers more environmental benefits coupled with 
less environmental impacts than other waste-management options, including landfill and incineration 
(WRAP, 2006). In addition, recycling is regarded by Australian consumers as one of the most 
“environmentally friendly” actions regularly undertaken, falling second in a survey only to turning 
lights off when not in a room (Hoye, 2007). Clearly, the general population sees recycling as one of 
the best things they can do for the environment, but while a reported 95% of people see recycling as a 
“High” or “Medium” priority (Hoye, 2007) and 99% of households claim to recycle (DEC-NSW, 
2005), the actual recycling rate is relatively low. Although the NPCC (2007) estimates that 56% of 
packaging is currently being recycled through kerbside recycling systems, others claim lower rates 
with a minimum of 20% by a not-for-profit group, the Boomerang Alliance (2005). 
This gap between intentions and actions is the subject of much ongoing research and debate. In the 
realm of consumer purchases, numerous studies from the 1970’s (e.g. Anderson and Cunningham, 
1972) to the present (e.g. D’Souza, 2007) have been undertaken to try and understand what makes 
consumers purchase certain products; especially within specific market segments such as ‘green 
consumers’. In terms of environmental labelling used to guide purchasing decisions (as opposed to 
waste sorting decisions), a large number of consumers see themselves as ‘green consumers’ but few 
act consistently ‘green’ (Pedersen and Neergaard, 2006). The problem is that there is no direct link 
between the attitudes consumers’ express and their actual behaviour. Behavioural psychologists have 
also looked into the intention / actions gap in areas such as consumer littering and recycling habits, 
where studies have found that when dealing with these types of issues the gap seems to become even 
 
Figure 1: The widely used 
‘mobius loop’  
(www.recycle-more.co.uk) 
 
 
Figure 2: The British Retail Consortium’s 
recently introduced (March 2009) recycling label  
(www.onpackrecyclinglabel.org.uk) 
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larger, due to the popular notion of ‘doing what’s right’ and people reporting what they should be 
doing, not what they actually do (Curnow, 2008).  
Even so, of those consumers that actually do recycle, about one quarter (27%) of Australian 
households say that they are “not too fussed” if they haven’t correctly sorted their wastes (Ipsos, 
2004). In fact, one study showed that out of an average week of household recycling, 2.5 kg of 
recyclables (out of 6.6 kg total) end up improperly sorted in the garbage container (Grant et al., 2001). 
In addition, if a consumer is unsure of the recyclability of a certain item, 79% of them will deposit it in 
the normal garbage bin. In contrast, 17% of people will deposit it into the recycle bin - possibly 
contaminating the recycling stream - while only 3% of consumers will confirm where they should put 
the item (Hoye, 2007). This means that many materials are potentially being sorted incorrectly, with 
either recyclable items going to landfill or general waste contaminating the recycling stream. It has 
also been shown that approximately 48% of the Australian population is confused about what can and 
cannot be recycled (Boomerang Alliance, 2005). 
Apart from any prior information and understanding consumers may have on what materials are and 
are not recyclable, the only definite communication link between the packaging manufacturers (as well 
as the recycling industry) and everyday consumers is the recycling label on the package. Such labels 
may follow standards such as AS/NZS ISO 14021:2000, which offer advice on the use of certain logos 
(such as the Mobius loop) and claims (such as ‘Recyclable’) that certain types of packaging may bear 
(AS/NZS, 2000). However, there is very little information on how effective these labels are at driving 
proper consumer sorting behaviour, especially within a dual-bin recycling system, such as the one 
used in 86% of Victorian city councils (Sustainability Victoria 2007). In this type of kerbside 
recycling service, two individual 240 Litre or 120 Litre bins are used to collect recyclable materials 
and general waste from consumers. 
Working within the realm of recycling systems and package labelling currently used in metropolitan 
Melbourne, the main aim of this research is to explore environmental package labels to determine if 
they effectively help consumers sort their household wastes. 
Methods 
This study used two research methods to investigate consumer attitudes and behaviour: a self-
administered questionnaire and face-to-face interviews, both involving quantitative as well as 
qualitative measures. The technique of using two or more different methods in collecting data 
(triangulation) is very common, even necessary, while conducting social research to return reliable 
results (TQA, 2004; Alreck and Settle, 2004). 
Both parts of this study were completed in the following demographically different areas in the 
Melbourne metropolitan area: 
• Higher income residences in east and west Melbourne (Toorak and Williamstown, respectively). 
• Middle income residences in outer Melbourne (Hoppers Crossing). 
• Lower income residences in west Melbourne (Footscray). 
• High-rise apartments in central Melbourne (Docklands). 
The survey and interview questions were constructed based on the findings of waste audits by the 
Beverage Industry Environment Council and RMIT University (BIEC, 1998; Grant, James, et al. 
2001), which offered evidence of packaging wastes that end up in the wrong disposal stream; i.e. 
recyclables in the garbage stream or garbage in the recycling stream. The questions aimed to discover 
what people think about and consider while they sort their household wastes, especially concerning 
packaging labels. Some questions were aimed at discovering what the respondent currently knows 
about the materials they dispose of; specifically trying to comprehend what people do not understand 
about the current labels on the most commonly mis-sorted packaging materials. The main objective 
was to examine how people make the sorting decisions that direct their behaviour. 
The questions were aimed at the individual responsible for sorting packaging wastes in the household. 
Attempts were made for survey and interview questions to remain the same to allow comparison of the 
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two different techniques, however additional inquiry was attempted during interviews to explore 
certain issues in more depth. 
In addition, basic demographical information about the household and/or person completing the 
survey was obtained for analysis. Due to ethical considerations, this information was aggregated and 
not disclosed on a personal or singular basis to ensure confidentially and privacy. 
Surveys 
Survey packs (including an information form, questionnaire, contact information, and self-addressed 
return envelopes) were issued semi-randomly by hand into residential mailboxes in the targeted areas. 
Interviews 
Interviews were conducted with shoppers outside retail outlets in the selected suburbs. In an attempt to 
involve the maximum number of people, they took place over a variety of times, as well as on 
different days to account for people’s varying working hours. A benefit of conducting the face-to-face 
interviews (in addition to the surveys) was allowing actual packages to be used to further examine the 
ways that people look at packaging (especially recycling labels) while making sorting decisions. In 
addition, interviewing allowed further discussion on certain topics that participants either brought up 
themselves or were probed by the interviewer to discuss, which was not possible through surveying 
alone. 
Results and Discussion 
Surveys 
A total of 800 survey packs were distributed in the four demographic target areas (located within the 
five previously mentioned suburbs) over a period of three months in late 2008 and early 2009. Eighty-
eight of the 800 surveys were returned, equating to a response rate of 11 percent. The percentage of 
non-Australian born residents in Metropolitan Melbourne (approximately 25% (ABS 2006)) is 
reflected in the survey population (Figure 3) and Figure 4 shows the percentage of respondents in each 
of the surveyed target areas. 
   
 
 
 
 
 
As seen in Figure 5, over a third of the respondents declared that they produced “some” waste in 
comparison to an average Victorian household, which produces 12.5 kg of waste and 6.0 kg of 
recyclable material each week (Sustainability Victoria, 2008). Nearly all respondents reported that 
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Figure 3: Respondents’ self-declared 
nationalities. 
Figure 4: Percentage of respondents 
per target area. 
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they “always” or “almost always” recycle packaging waste (Figure 6) and most sort their wastes 
“somewhat” to “very” carefully (Figure 7). At the same time, no one claimed that sorting these wastes 
is “very difficult,” with over 80% of people declaring the task as “average” to “very easy” (Figure 8). 
Labels were not cited as being either overly helpful or overly unhelpful in terms of how much 
assistance they offer people while they sort their wastes (Figure 9). The information that respondents 
found most helpful outside of package labelling was “stickers on bins,” such as the example in Figure 
10, which would be placed on the inside lid of the recycling bin. However, these stickers sometimes 
contain incorrect information and confusing advice. The sticker in Figure 10 (taken from the website 
of one of the target areas) advises people to recycle plastic containers with Plastic Identification Code 
(PIC) #5 (i.e. polypropylene), #6 (i.e. polystyrene), and #7 (i.e. ‘other’) but further down, it says NOT 
to recycle any polystyrene. 
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Figure 5: Amount of waste 
respondents believe they produce in 
comparison to an average Victorian 
household. 
 
Figure 6: How often respondents claim 
to sort their packaging waste for 
recycling. 
 
Figure 7: How carefully respondents 
claim to sort their wastes. 
Figure 8: How difficult respondents 
view the task of sorting their wastes. 
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Respondents are fairly knowledgeable about the proper way to sort most common packaging 
materials, with Figure 11 showing the percentage of correct answers for each material contained on the 
surveys. Polypropylene (PP) and low-density polyethylene (LDPE) were the two most commonly mis-
sorted materials. The ‘correct answer’ was determined by cross-referencing the materials each 
council’s kerbside recycling service would collect for pick-up against the council area where each 
respondent lived. 
Concerning package labelling, Table 1 shows the labels used in the survey and Figures 12a and 12b 
show how respondents said they would sort materials based solely on seeing the label. Although some 
of the labels may seem overly complicated (e.g. green dot, tidy man, #5 PP) all labels used in the study 
were found on actual packaging in Australian supermarkets. It can be assumed that people are more 
confused about labelling than they are about materials, as the package containing the Green dot, tidy 
man, #5 PP label was found on a flexible foil wrapper, which should be discarded in the garbage if 
sorted correctly. Almost 80% of respondents stated they would place such a material in the rubbish, 
but when looking solely at the label, only 23% gave the same answer, showing that labelling 
(especially incorrect labelling, as in this case) can be more of a hindrance than a help. 
The most well understood labels were ‘action oriented,’ almost telling the consumer exactly what to 
do with the package material. The “remove cap and recycle PET,” symbol proved to be the most 
understood symbol, with 82% of participants citing the correct answer. 
Not surprisingly, respondents were fairly confused with vague labelling such as “please dispose of this 
package thoughtfully” and “Do the Right Thing” (Figure 12a). There was also much confusion 
regarding environmental labelling not concerned with sorting decisions. These include the third-party 
accreditation “Environmental Choice Australia” label as well as labels that are commonly found on 
packages but have little to nothing to do with Australian recycling systems, such as the European 
“Green Dot”. 
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Figure 9: How much respondents 
believe on-package labelling helps 
them sort wastes. 
Figure 10: An example of a local 
council “Bin Sticker” which helps 
some people sort their wastes.  
(www.maribyrnong.vic.gov.au) 
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Figure 11: Percentage of respondents with the correct answer on how they would  
sort packaging materials, according to their local council collection service. 
 
Table 1: Labels used in the surveys. 
      
Mobius Loop Remove cap and 
recycle PET 
Mobius loop 
with 65% 
Green dot, tidy man, 
#5 P 
Tidy man 
inside mobius 
loop 
Recyclable 
Steel with 
mobius loop 
     
Mobius loop and 
tidy man 
Please dispose of this package 
thoughtfully 
Do the Right Thing Green dot Tidy man 
 
 
  
  
Compostable Forestry 
Stewardship 
Council 
Environmental 
Choice Australia 
Circle recycle loop PET #1 HDPE #2 
     
 
PVC #3 LDPE #4 PP #5 PS #6 Other #7  
Please dispose of this  
package thoughtfully. 
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Figure 12a: How respondents said they would sort a package based solely on the label. 
 
 
Figure 12b: How respondents said they would sort a package based solely on the PIC. 
 
Interviews 
When interviewing participants, samples of common products found on supermarket shelves were 
used to test people’s knowledge regarding recyclability of actual packaging. 
Twenty-five participants were questioned during the interviews on how they would dispose of the 
example packaging materials after use. Further questioning explored participants’ knowledge of 
packaging materials, kerbside collection services, general waste, opinions on package labelling and 
other relevant topics that arose during the course of each individual interview. The interviews lasted an 
average of four minutes and ten seconds with a minimum of 1.1 minutes and maximum of 21.1 
minutes. 
When questioned about how they felt about package recycling labelling, many participants expressed 
frustration and concern. 
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“It’s got a little thing on the bottom that says you can recycle, but I’m not exactly sure what 
that means.” 
- Female respondent, 53, Footscray. 
 
Interviewer: Do you find that the labels are clear? 
Respondent: No! I’m incredibly confused by it all. [It says] ‘recycle where systems are 
available’… See, this is where it gets all bloody confusing, doesn’t it? What does it mean? Is it 
one our council will accept or not?” 
- Female respondent, 37, Williamstown. 
 
The majority of interviewees mentioned package labelling (either prompted or on their own initiative) 
as something that helps them make decisions on how to sort their waste (Figure 13). However, the 
Williamstown respondents seem to pay less attention to labelling when compared with the Footscray 
sample. 
 
Figure 13: Number of respondents who claimed package labels help them sort their wastes. 
 
There was much confusion regarding the mobius loop recycling symbol, with many participants citing 
it as the only information that indicates whether a package is recyclable or not. Some participants 
initially decided that a specific package should be deposited in the rubbish, but upon closer inspection, 
would notice the mobius loop and therefore change their answer to ‘recycling bin.’  
One male respondent (36, Williamstown) said he would put a flexible polypropylene glove package in 
the rubbish 'because it's plastic.' But after looking at the pack more closely, he noticed the PIC #5 
symbol and decided to put it in the recycle bin. In this case, the PIC mislead him to assume that the 
material was recyclable, when in fact the PIC does not indicate recyclability; it is only an 
identification code. In fact, only one person interviewed specifically mentioned that the PIC does not 
mean the same thing as the mobius loop, regarding whether a package component is recyclable or not. 
This reflects the survey results, where almost 80% of respondents knew that a flexible plastic film 
should be deposited in the garbage and nearly 70% stated that something showing the mobius loop 
should be recycled. When encountering a package that most people know is not currently recycled and 
it contains a PIC with a mobius loop, as the male respondent did, it seems most people would become 
confused and be prompted to place such a material in the recycling bin, which would be incorrect. 
Even participants who had a self-proclaimed ‘good’ knowledge or ‘knew what to do’ regarding 
recycling, packaging materials and labelling were proved otherwise when probed further. 
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Interviewer: What kinds of things help you decide how to sort [your wastes]? 
Respondent: I just know what is for recycling and what is not. I've done it for years. 
Interviewer:  So is there anything you're ever confused about?  
Respondent:  No. I'm sure there are things I throw out in landfill that I probably shouldn't, but 
that’s just part of it. 
- Female respondent, 33, Footscray. 
 
When shown actual packages, the respondent above said she would put all of the examples into the 
recycling bin, when only two of the three packages are actually collected by her kerbside service. Even 
if one of the non-recyclable packages (made of Polylactic Acid) is collected, it will eventually be 
deposited into a landfill regardless, as the technology does not exist (on a commercial scale) to locally 
process the material (Maribyrnong City Council, 2009). 
In addition, in a normal setting (possibly her kitchen) she would not be probed to examine the package 
as she was during the interview. It is likely that she would not have even noticed the mobius loop, 
which eventually caused her to incorrectly sort the package. This occurred more than once during the 
interviews, with people changing their answers after thinking about what knowledge or reasoning the 
decision was based on. This would indicate that consumers handle their packaging waste more on the 
basis of a preset perception rather then on the actual information available at the time of sorting.  
Residents from the Footscray interviews indicated that they rely on council-provided sources for 
information on what can or cannot be recycled; with four people specifically saying stickers on 
(recycling) bins helps them make sorting decisions. This conclusion matches the results from the 
survey, which showed that people often use bin stickers to help them sort their wastes. In addition, it is 
worth noting that in two instances, interviews had to end prematurely because the participant was not 
able to understand the questions being asked of them due to insufficient English language skills.  
Conclusion 
Kerbside recycling programs rely solely on the consumer for the sorting of their packaging wastes. 
Correct sorting of the packaging materials is important to enable them to go through the recycling 
system properly and therefore “close the loop” of the material flow. 
While it is contestable as to whether all of the respondents follow their stated actions in reality, 
according to the results of this study consumers have a fairly good knowledge of how to sort their 
packaging wastes appropriately. At the same time, respondents are also quite knowledgeable as to the 
meaning (and implied directions) of many common packaging labels. The most easily understood 
labels were action-oriented with verbs literally telling people what to do, such as the “Remove cap and 
recycle” and “Recyclable steel” labels. The most mis-understood labels were vague and contradicting, 
such as the “tidy man” inside the mobius loop and “Do the Right Thing.”  
There appears to be a variance in the way consumers from different ethnic and/or socio-economic 
backgrounds process information and form waste-sorting habits, possibly based on their language 
skills, which is an area that could be further explored in the future. For the time being, apart from 
consumer inactivity and apathy, one of the largest barriers to materials being properly sorted for 
council kerbside collection currently seems to be incorrect, misleading, and vague labelling provided 
by packaging and product manufacturers. 
Acknowledgements 
The main author would like to thank the Victoria University School of Science and Engineering for 
supporting attendance of this event. Also, thanks to Dr. Warwick Hosking, who provided assistance 
with survey development, Robert Richmond for opening of too many proverbial doors to mention, and 
Diane and Ken Buelow for their amazing love and help transcribing interviews; thanks mom and dad! 
S. Buelow et al., The Role of Labels in Directing Consumer Packaging Waste cont’d 
11 
References 
Australian Bureau of Statistics (2006). 2006 Census of Population and Housing: Melbourne, Vic. Country of 
Birth of Person by Year of Arrival in Australia. 
Alreck, P. L. and R. B. Settle (2004). The Survey Research Handbook, McGraw-Hill / Irwin. 
Anderson, W. T. and W. H. Cunningham (1972). "The Socially Conscious Consumer." Journal of Marketing 
36(3): 23-31.Boomerang Alliance (2005). Packaging is Wasting Australia. Sydney, NSW, Australia, 
Boomerang Alliance. 
AS/NZS (2000). AS/NZS ISO 14021:2000 - Environmental labels and declarations- Self-declared environmental 
claims (Type II environmental labelling). Standards Australia/Standards New Zealand (AS/NZS). 
Curnow, R. (2008). Telephone Interview. 
DEC-NSW (2005). Benefits of Recycling. Parramatta, NSW, Australia, Department of Environment and 
Conservation- New South Wales (DEC-NSW). 
D’Souza, C., M. Taghian, et al. (2007). "Green decisions: demographics and consumer understanding of 
environmental labels." International Journal of Consumer Studies 31(4): 371-376. 
Grant, T., K. L. James, et al. (2001). Stage 2 Report for Life Cycle Assessment for Paper and Packaging Waste 
Management Scenarios in Victoria. Melbourne, VIC, Australia, EcoRecycle Victoria. 
Hoye, J. (2007). Consumers & Recycling- Social Research Insights. Proceedings- 14th Round Table: Consumer 
Labelling and Recyclability, Melbourne, VIC, Australia, Sustainable Packaging Alliance. 
Ipsos (2004). 2004 Waste Disposal and Recycling Community Survey. Melbourne, VIC, Australia, Ipsos. 
Maribyrnong City Council (2009). "Maribyrnong City Council - Recycling for Residential Properties." Retrieved 
April 14, 2009, from http://www.maribyrnong.vic.gov.au/. 
NPC (2007). "The National Packaging Covenant (NPC)." Retrieved 30 January, 2008, from 
http://www.packagingcovenant.org.au/. 
NPCC (2007). The National Packaging Covenant 2005–2006 Annual Report. Melbourne, VIC, Australia, 
National Packaging Covenant Council (NPCC). 
Pedersen, E. R. and P. Neergaard (2006). "Caveat Emptor – Let the Buyer Beware! Environmental Labelling and 
the Limitations of ‘Green’ Consumerism." Business Strategy and the Environment 15: 15-29. 
Sustainability Victoria (2007). Victorian Local Government Data Collection 2005-2006. Melbourne, VIC, 
Australia, Sustainability Victoria. 
Sustainability Victoria (2008). Green Light Report- Victorians and the Environment in 2008. Melbourne, VIC, 
Australia, Sustainability Victoria. 
TQA (2004). Surveying Householder Attitudes and Behaviour on Waste and Recycling- A Practical Guide. 
Sandringham, VIC, Australia, TQA Research. 
WRAP (2006). Environmental benefits of recycling: An international review of life cycle comparisons for key 
materials in the UK recycling sector. Banbury, Oxon, England, Waste & Resources Action Programme 
(WRAP). 
 
 
 
 
 
 
 
Copyright © 2009 Buelow, Lewis, and Sonneveld: The authors assign to the ERE organisers and educational non-profit 
institutions a non-exclusive licence to use this document for personal use and in courses of instruction provided that the article 
is used in full and this copyright statement is reproduced.  The authors also grant a non-exclusive licence to ERE to publish this 
document in full on the World Wide Web (prime sites and mirrors) on CD-ROM and in printed form within the ERE 2009 
conference proceedings. Any other usage is prohibited without the express permission of the authors. 
